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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rubber constituent with which the stratified sheet of the 
stratified clay mineral organic— ization-processed in more detail using the rubber constituent containing the 
organic-ization-processed stratified clay mineral and the isobutylene isoprene rubber which has phosphonium 
salt structure in a functional group consists of nano complex of rubber / stratified clay mineral by which 
differential powder was carried out to homogeneity. 
[0002] 

[Description of the Prior Art] It is reported that the mechanical strength is more than an EQC, and gas barrier 
nature of the resin constituent which carried out melting kneading of resin and clay minerals (organic clay), 
such as a polyamide and polyethylene terephthalate, improves notably upwards (the edited by Chemical Society 
of Japan, a quarterly issue chemistry total theory, quality of an inorganic organic nano composite). It is 
supposed that the stratified sheet which forms the clay mineral is the improvement in this mechanical strength 
and gas barrier nature because a differential handbill, resin, and a clay mineral form nano complex in resin. 
[0003] Moreover, the rubber constituent which distributed the clay mineral is reported into rubber, and it is 
reported that differential powder of the stratified sheet of a clay mineral is carried out into rubber (JP,6- 
8445 6,B) or that the obtained gas barrier nature of a rubber constituent improves (****** No. 510421 [ eight 
to ] official report). However, after making a clay mineral and liquid rubber react in a solvent and making the 
complex to which differential powder of the clay mineral was carried out form beforehand into liquid rubber, 
two steps of processes of kneading this complex and rubber were required of the conventional report of the;se 
rubber constituent. Thus, with the conventional technique, when making a clay mineral and liquid rubber react, 
the more industrial and simple process was needed from that it is necessary to use the mixed solution of organic 
solvents, such as toluene and dimethyl sulfo oxide, and water as a solvent or, and two steps of processes of 
kneading of the formation, the complex, and rubber of complex having been required. 
[0004] Moreover, although it is reported that gas barrier nature of the rubber constituent which mixed the 
organic-ization-processed clay mineral and isobutylene isoprene rubber improves, as for the fact that the nano 
complex of the rubber / stratified clay mineral which carried out differential powder is formed into isobutylene 
isoprene rubber, the stratified sheet of a clay mineral is not shown (U.S. Pat. No. 5,807,629 specification). 
Moreover, the fact that mix simply the clay mineral and rubber which were organic-ization-processed, and the 
nano complex of rubber / stratified clay mineral is formed by request is not acquired from a series of researches 
on the nano complex of old rubber / stratified clay mineral, either. Furthermore, although it is reported that gas 
barrier nature of the rubber constituent which mixed the sulfonation isobutylene isoprene rubber compounded 
separately and the organic-ization-processed clay mineral improves, the fact that the nano complex of the 
rubber / stratified clay mineral which carried out differential powder is formed into isobutylene isoprene rubber 
is not shown for the stratified sheet of that the reaction actuation for sulfonating isobutylene isoprene rubber is 
complicated, and a clay mineral, either (U.S. Pat. No. 5,807,629 specification). 
[0005] 

[Problem(s) to be Solved by the Invention] In this invention, the stratified sheet of the organic-ization- 
processed stratified clay mineral aims at obtaining the nano complex of rubber / stratified clay mineral by which 
homogeneity differential powder was carried out in isobutylene isoprene rubber. 
[0006] 

[Means for Solving the Problem] According to this invention, the rubber constituent which consists of 
isobutylene isoprene rubber which has phosphonium salt structure as a functional group, and an organic- 
ization-processed stratified clay mineral is offered. 

[0007] Moreover, according to this invention, said rubber constituent whose phosphonium salt structure which 
is a functional group is the structure of the following type 1 is offered. .... - 

http ://www4 ipd] .ncipi .go jp/cgi -bin/tran_web_c ei_ei j e 1 ] /03/2 005 



Page 2 of 4 



f [Formula 2] 
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Rl , R2 ; and R3 are the hydrocarbon groups of carbon numbers 1-1 8 among a formula, and X is CI, Br, I, BF4, 
and PF6. 
[0008] ' 

[Embodiment of the Invention] In this invention, if the isobutylene isoprene rubber which has phosphonium salt 
structure as a functional group, and the organic— ization-processed stratified clay mineral are kneaded, the 
stratified sheet of the clay mineral will find out that the rubber / clay nano complex by which differential 
powder was canned out can be formed. 

[0009] The isobutylene isoprene rubber which has phosphonium salt structure as a functional group as shown in 
the following formulas 1 as denaturation isobutylene isoprene rubber used by this invention can be used 
effectively. 
[Formula 3] 



Rl , R2, and R3 are the hydrocarbon groups of carbon numbers 1-1 8 among a formula, and X is CI, Br, I, BF4, 
and PF6. 

[0010] The thing to which the phosphine compound beforehand shown in halogenation isobutylene isoprene 
rubber and the following type 2 was made to react may be used for the isobutylene isoprene rubber which has 
the phosphonium salt structure of using by this invention, or in case it kneads halogenation isobutylene isoprene 
rubber and the organic— ization-processed stratified clay mineral, it may add the phosphine compound shown in 
the following formula 2, and isobutylene isoprene rubber and the thing made to react may be used for it during 
kneading. 
[Formula 4] 
R 1 



Rl, R2, and R3 are the hydrocarbon groups of the carbon atoms 1-18 among a formula. 
[001 1] Preparation of isobutylene isoprene rubber which isobutylene isoprene rubber and a phosphine 
compound are made to react beforehand, and has phosphonium salt structure may be performed under a solvent 
or a non-solvent. Although it will not be limited as a solvent to be used especially if isobutylene isoprene rubber 
and a phosphine compound dissolve, a hydrocarbon solvent is used preferably. They are toluene and a xylene 
especially preferably. 50 degrees C - 250 degrees C of reaction temperature are 70 degrees C - 200 degrees C 
preferably. The isobutylene isoprene rubber which has the HOSUONIUMU salt structure in this invention may 
be used independently, or it may use together with isobutylene isoprene rubber and/or halogenation isobutylene 
isoprene rubber, and it may be used. 

[0012] The organic— ization-processed stratified clay mineral which is used by this invention is clay made 
organic, when an organic-ized agent carries out ionic bond to the sheet front face of the layer structure which 
constitutes a clay mineral. When an organic-ized agent enters between the sheets which constitute a clay 
mineral, between that sheet is extended by this organic-ization and this is kneaded with the isobutylene isoprene 
rubber of this invention by it, while a sheet exfoliates, it is mixed into rubber. As this organic-ized agent, it is 
desirable to use an organic onium salt, and organic ammonium ion, the organic sulfonium ion, organic 
phosphonium ion, pyridinium ion, etc. can be used as organic onium ion. 

[0013] There are smectite systems, such as a montmorillonite, saponite, a high deweylite, a NONTO light, 
hectorite, and a stevensite, a vermiculite, halloysite, etc. in said stratified clay mineral used by this invention, 
.and, either. jnatyje.^ used for. it. Moreover, in this invention,, a, 
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minerals or two sorts or more may be used. 

[0014] In the rubber constituent of this invention, a common Banbury mixer, the Brabender mixer, or a twin 
screw extruder is used. Although th^fcbber / clay nano complex with which difiMfcritial powder of the stratified 

sheet of the stratified clay mineral SJKiic— ization-processed by blending and o^mng at once a compound 
and the organic— ization-processed stratified clay minerals, such as triphenyl phosphine which gives 
phosphonium salt structure to isobutylene isoprene rubber and isobutylene isoprene rubber, was carried out are 
obtained In this invention, the compound which gives phosphonium salt structure to the isobutylene isoprene 
rubber to the isobutylene-isoprene-rubber 100 weight section 0.1 - 20 weight section, desirable — 0.5-15 
weight section and the organic— ization-processed stratified clay mineral — 0.1 - 70 weight section — it is used, 
carrying out 0.5-50 weight section combination preferably. 

[0015] In addition to the above-mentioned indispensable component, the various compounding agents and 
additive which are blended with a rubber constituent with still more common reinforcing agents, such as carbon 
black YASHIRIKA, vulcanization or cross linking agent, vulcanization or bridge formation accelerator, various 
oil, antioxidant, bulking agent, softener, plasticizer, etc. can be blended with the rubber constituent of this 
invention, and the loadings of these compounding agents and an additive can also be made into the general 
amount suitable for the application. 
[0016] 

[Example] It cannot be overemphasized that it is not what limits the range of this invention to these examples 
hereafter although an example and the example of a comparison explain this invention further. 
[0017] Temperature was made into 80 degrees C after adding dioleoyl dimethylannmonium chloride (Nippon 
Oil & Fats make, cation 2-OLR, 75% inclusion) 93 .2g to preparation water 3L of the organic— ization-processed 
stratified compound (organic-ized clay). Organic-ized processing of a stratified clay mineral was performed by 
adding gradually stratified clay mineral Na mold montmorillonite (Kunimine Industries make, KUNIPIAF) 
lOOg in this water solution, and stirring at 80 degrees C in it for 5 hours. After filtration and water washed 
obtained sediment, the clay mineral organic— ization-processed by dioleoyl dimethyl ammonium ion was 
obtained by drying. 

[00 1 8] The stratified clay mineral (the above-mentioned organic-ized clay) organic— ization-processed with 
isobutylene isoprene rubber and triphenyl phosphine with the compounding ratio shown in the examples 1-2 
and one to two or less example [ of a comparison ] table 1 was mixed with the Banbury mixer. By analyzing the 
obtained rubber sheet with an X-ray diffraction method, the dispersibility of the stratified clay mineral in a 
rubber sheet was checked. The case where the peak which originates in a stratified clay mineral with an X-ray 
diffraction method disappeared was made into O, and the case where the peak originating in a stratified clay 
mineral remained was shown as x. Moreover, in order to check whether the obtained rubber sheet is gelling, 
some rubber sheets were extracted and it added in the toluene solution. What made O what rubber dissolved in 
toluene after neglect on the 1st, and remained in part, without dissolving was made into x (gelation). 
[0019] 
[Table 1] 

an 























EXXPRO n 


100 


30 


100 


30 


B r 1 1 R 




70 




70 




8 


8 


8 


8 




5 


1. 6 












5 


1. 8 




O 


0 


o 


o 




o 


o 


X 


X 



[0020] 

[Effect of the Invention] It turns out that the rubber constituent of this invention can be obtained only by 
blending at once and mixing the-phosphine compound shown in isobutylene isoprene rubber and the above- 
mentioned formula 2. and the organic— ization-processed stratified clay mineral, and it excels in the 
dispersibility of a stratified clay mineral, and the solubility of toluene as shown in the above-mentioned table 1. 
It turns out that it does not dissolve in toluene but the rubber constituent of the examples 1-2 of a comparison 
mix^d on the other hand using. the dimethyl sfearyl .agiine ■y^hich-giyeg ammonium salt structure .into- — 

http://www4.ipdl .ncipi .go .jp/cgi -bin/tran_web_cei_ej J ie ] 1 /03/2G05 



Page 4 of 4 

/ isobutylene isoprene rubber gels although the dispersibility of a stratified clay mineral is good. 



[Translation done.] 
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[Claim(s)] 

[Claim 1] The rubber constituent which consists of isobutylene isoprene rubber which has phosphonium sa^.t 
structure as a functional group, and an organic— ization-processed stratified clay mineral. 

[Claim 2] The rubber constituent according to claim 1 whose phosphonium salt structure which is a functional 
group is the structure of the following type 1 . 
[Formula 1] 



Rl, R2, and R3 are the hydrocarbon groups of carbon numbers 1-18 among a formula, and X is CI, Br, I, BF4, 
andPF6. 



[Translation done.] 
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